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DETAILED ACTION 
Allowable Subject Matter 

1 . The indicated allowability of claims 1 -5, 7-1 5 and 1 7 are is withdrawn in view of 
the newly discovered reference(s) to Jeon. Rejections based on the newly cited 
reference(s) follow. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

3. Claim 15 is rejected under 35 U.S.C. 102(e) as being anticipated by Jeon et a!., 
(US Pat No. 6,790,755 hereinafter "Jeon"). 

Regarding claim 15 Jeon teaches a transistor comprising; 
a gate electrode (108) (col. 6, lines 50-55 and Fig. 1); 

a high-k gate dielectric layer (1 10b) implanted with a species, the high-k material 
layer proximate the gate electrode (col. 3, lines 14-30, col. 7, lines 33-35 and Fig. 1); 

a substrate (102) including active regions, the substrate proximate the high-k 
gate dielectric layer (col. 6, lines 50-55 and Fig. 1); and 
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a buffer (standard-K dielectric) layer (1 10c) implanted with a species between the 
high-k dielectric layer and the gate electrode (col. 3, lines 14-30, col. 7, lines 33-35 and 
Fig. 1). 

Claim Rejections - 35 USC § f 03 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-5, 7-14 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jeon et al., (US Pat No. 6,790,755 hereinafter "Jeon") in view of Kim 
et al., (US Pat No. 6,621,114 hereinafter "Kim"). 

Regarding claim 1, Jeon teaches a semiconductor device comprising; 

a substrate (102) including active regions (col. 6, lines 50-55 and Fig. 1 ); 

a high-k material layer (1 10b) implanted with a species, the high-k material layer 
proximate the substrate (col. 3, lines 14-30, col. 7, lines 33-35 and Fig. 1); 

a gate electrode (108) proximate the high-k material layer (col. 6, lines 50-55 and 
Fig. 1); and 

a buffer (standard-K dielectric) layer (110c) implanted with a species between the 
high-k material and the gate electrode (col. 3, lines 14-30, col. 7, lines 33-35 and Fig. 1). 

Jeon teaches the substrate (102) Including active regions, but does not teach the 
substrate including isolation regions. 
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However, Kim teaches a substrate (102) including isolation regions 121 (col. 5, 
lines 40-55 and Fig. 3). Since Jeon and Kim are all from the same field of endeavor, the 
purpose disclosed by Kim would have been recognized in the pertinent art of Jeon. It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention was made to provide isolation regions in order to electrically isolate transistor 
from other integrated circuit devices within the semiconductor substrate as taught by 
Kim, column 1 , lines 50-55. 

Regarding claim 2, Jeon teaches wherein a transistor (100) is formed from the 
substrate, the high-k material layer, and the gate electrode (col. 6, lines 50-55 and Fig. 
1) 

Regarding claim 3, Jeon teaches further comprising: 

a pre-gate material layer (standard-k dielectric) (1 10a) between the substrate 102 
and the high-k material layer (1 10b) (col. 6, lines 50-55 and Fig. 1). 

Regarding claim 4, Jeon teaches wherein the pre-gate material layer comprises 
Si02 (col. 8, lines 1-2). 

Regarding claim 5, Jeon teaches wherein the pre-gate material layer has a 
thickness up to about 10 Angstroms (col. 9, line 43). 

Regarding claim 7, Jeon teaches wherein the buffer layer (1 10c) comprises SiN 
(col. 8, line 3). 

Regarding claim 8, Jeon teaches wherein the buffer layer has a thickness of 
about 17 Angstroms (col. 9, line 43), but does not teach the buffer layer has a thickness 
of within the range of 10 to 200 Angstroms. Although Jeon's thickness of the buffer layer 
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is not the claimed range (10-200 Angstroms), this does not define patenable over Jeon 
since the thickness is well known processing variable and the discovery of the optimum 
or workable range involves only routine skill in the art. 

Regarding claim 9, Jeon teaches wherein the species comprises nitrogen (col. 
8, line 3). 

Regarding claim 10, Jeon teaches wherein the high-k material layer (1 10b) 
comprises one of HfOa (col. 8, lines 15-31). 

Regarding claim 11, Jeon teaches wherein the high-k material layer has a 
thickness of about 17 Angstroms (col. 9, line 43), but does not teach the high-k material 
layer has a thickness of within the range of 10 to 200 Angstroms. Although Jeon's 
thickness of the buffer layer is not the claimed range (10-200 Angstroms), this does not 
define patenable over Jeon since the thickness is well known processing variable and 
the discovery of the optimum or workable range involves only routine skill in the art. 

Regarding claim 12, Jeon teaches 2 wherein the high-k material layer has an 
equivalent oxide thickness within the range of 10 to 20 Angstroms (col. 9, lines 15-22). 

Regarding claim 13, Jeon teaches wherein a dose of the implanted species 
(nitrogen) of about 0 to 10 weight percent (col. 14, lines 57-58), but does not teach 
wherein a dose of the implanted species is within the range of 1x10^^ ions/cm^ to 1x 
10^® ions/cm^. Although Jeon's dopant concentration is not the claimed range (1x10^^ 
ions/cm^ to 1x 10^® ions/cm^), this does not define patenable over Jeon since the 
concentration is well known processing variable and the discovery of the optimum or 
workable range involves only routine skill in the art. 
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Regarding claim 14, Jeon does not teach the isolation regions comprise trench 
isolation regions. 

However, Kim teaches wherein the isolation regions (121 ) comprise trench 
isolation regions (col. 1 , line 55). Since Jeon and Kim are all from the same field of 
endeavor, the purpose disclosed by Kim would have been recognized in the pertinent 
art of Jeon. It would have been obvious to a person of ordinary skill in the art at the time 
of the invention was made to provide isolation regions in order to electrically isolate 
transistor from other integrated circuit devices within the semiconductor substrate as 
taught by Kim, column 1 , lines 50-55. 

Regarding claim 17 Jeon teaches the gate electrode (108), but does not teach 

wherein the gate electrode (108) comprises polysilicon. 

However, Kim teaches wherein the gate electrode (118) comprises polysilicon 
(col. 2, line 10). Since Jeon and Kim are all from the same field of endeavor, the 
purpose disclosed by Kim would have been recognized in the pertinent art of Jeon. It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention was made to provide polysilicon gate electrode because polysilicon material is 
easily etch during the step of forming the gate electrode. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quoc Hoang whose telephone number is (571 ) 272- 
1780. The examiner can normally be reached on Monday-Friday from 8.00 AM to 5.00 
PM. 
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If attempt to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MinSun Harvey can be reached on (571) 272-1835. The fax phone numbers 
of the organization where this application or proceeding is assigned are (571) 273-8300 
for regular communications and (571 ) 273-8300 for After Final communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Quoc Hoang \ SiuJ^ 1^^ — 

Patent examiner/AU 2818 



